Augmented-plane-wave calculations within the local-density approximation of the total energy of the solid alkali metals H, Li, Na, K, Rb, and Cs predict that except in Rb at T =0 K the fcc structure is more stable than the bcc, which agrees with experiments for Li and Na.
I. INTRODUCTION
A calculation of the total energy (TE) of a solid lets one find the equilibrium lattice constant and other groundstate properties of the solid, such as the bulk modulus and other elastic constants. In addition, it permits determination of the stable structure of the solid at least at T=O. Here, using total-energy calculations, we study the structural stability of the elements of the first column of the Periodic Table ( H, Li, Na, K, Rb, and Cs) using the augmented-plane-wave (APW) method based on the local-density approximation (LDA). All the alkali metals crystallize in the bcc structure at room temperature. At T=O K, however, the LDA predicts that the fcc structure is more stable than the bcc structure. This agrees with recent low-temperature experiments of Smith et al. ' for metallic Li and Na.
II. METHOD OF CALCULATION AND APPROXIMATIONS
The total energy was calculated from the expression of Janak which is valid within the muffin-tin (MT) approximation and needs as input the crystal potential, the charge density, and the eigenvalue sum. These were calculated self-consistently with the symmetrized APW method using the muffin-tin approximation, which should be adequate for cubic materials. Table I . Table II shows energy-band information at the equilibrium lattice constant especially for high-symmetry points of the fcc and bcc structures. In Fig. 2 Table I , we see that the APW fcc-bcc energy difference is considerably larger than that predicted by the LAPW method. The Na energy versus volume curves for both methods are shown in Fig. 5 . We see that the curves calculated by 
